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DETAILED ACTION 



Response to Amendment 



1 . Applicant's amendment was received on 7/22/05, and has been entered and 
made of record. Currently, claims 1-9 are pending. 



Drawings 

2. Applicant's arguments regarding the objection to the Drawings as cited in the 
previous Office Action are persuasive as Fig. 4 does show "rectangular area S". 
Therefore the objection has been withdrawn. 

Response to Arguments 



3. Upon review of the references of Imakawa and Venkateswar, which were cited in 
the Office Action dated 4/22/05 under 35 U.S.C. 103, the examiner notes that the 
reference of Venkateswar discloses the newly added limitation to claims 1 and 6 under 
the current amendment. 

Particularly, as amended, claims 1 and 6 now require " whereby power density 
for recording each pixel is increased in response to the square of the number N". 
Venkateswar discloses such a feature (see column 6 line 34-column 7 line 40) as the 
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reference states that the number of light beams (N) is related to the light intensity level 
(power density) wherein as the light intensity level increases with the increase in the 
number of light beams. Further, the increase is such that the light intensity level is 
increased when the number of light beams is squared. Therefore, the reference of 
Venkateswar discloses the newly added limitations to claims 1 and 6 as set forth by the 
current amendment. 

4. Applicant's arguments filed 7/22/05 have been fully considered but they are not 
persuasive. In response to applicant's arguments regarding the rejection of claims 1 and 
6, wherein on pages 6-7, the applicant explains how the current invention differs from 
the teachings of Imakawa and Venkateswar. Particularly, the applicant states that an 
aspect of the current invention is that a plurality of light beams can be obtained by 
dividing an original light beam (first light beam) by the spatial light modulator into 
subsets each of which consists of N adjacent light beams, whereby the N adjacent light 
beams can be modulated synchronously for each subset by a single image signal and 
that the references of Imakawa and Venkateswar disclose the plurality of pixels being 
modulated by different image signals. The examiner respectfully disagrees with the 
applicant as the reference of Venkateswar does disclose such a feature. More 
specifically, Venkateswar discloses that a plurality of light beams can be obtained by 
dividing an original light beam (first light beam) by the spatial light modulator into 
subsets each of which consists of N adjacent light beams, whereby the N adjacent light 
beams can be modulated synchronously for each subset by a single image signal as 
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shown in Fig. 1 and column 4 lines 41-59 which states that the light beam subset is 
used to image a single pixel. 

5. Therefore, the rejection of claims 1-9, as cited in the previous Office Action dated 
4/22/05, is maintained and repeated in this Office Action. 



Claim Rejections - 35 USC § 103 



6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1-3, 6, and 8-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5392060 to Imakawa as cited on Information 
Disclosure Statement dated March 12, 2004 in view of U.S. Patent No. 5453778 to 
Venkateswar et al. 

Regarding claim 1, Imakawa discloses an image recorder optically scanning an 
image recording medium in a main scanning direction and a subscanning direction for 
recording an image on said image recording medium, comprising a light source emitting 
a first light beam (see Figs. 3 and 4 and column 3 lines 56-60), a spatial light modulator 
dividing said first light beam into a plurality of second light beams arranged at least in 
said subscanning direction while modulating said plurality of second light beams in 
response to image signals (see Figs. 3 and 4 and column 3 line 60-column 4 line 15), a 
focusing optical system for focusing said plurality of second light beams on a recording 
medium (see Figs. 3 and 4 and column 4 lines 4-27), and a main scanning system for 



Application/Control Number: 09/939,626 Page 5 

Art Unit: 2622 

scanning said recording medium with said plurality of second light beams in said main 
scanning direction (see Figs. 2-5 and column 3 line 54-column 4 line 15), wherein said 
plurality of second light beams constitute a plurality of beam subsets (see Fig. 4 and 
column 3 lines 56-65), and each beam subset consists of N adjacent light beams in said 
subscanning direction, where the number N is an integer of at least two (see column 2 
lines 51-56 and column 4 lines 45-53). 

Imakawa does not disclose expressly said plurality of light beams belonging to 
each said beam subset are synchronously modulated by a single image signal for a 
single pixel so that each pixel on said recording medium is recorded by a single beam 
subset and whereby power density for recording each pixel is increased in response to 
the square of the number N. 

Venkateswar discloses a light source emitting a first light beam (see Fig. 1 , 
column 2 lines 62-63, and column 4 lines 23-25), a spatial light modulator dividing said 
first light beam into a plurality of second light beams arranged at least in said 
subscanning direction while modulating said plurality of second light beams in response 
to image signals (see Fig. 1 , column 2 lines 63-65, and column 4 lines 6-10, 23-25, and 
37-60), a focusing optical system for focusing said plurality of second light beams on a 
recording medium (see Fig. 1 (18) and column 4 lines 25-26 and 55-58), and a main 
scanning system for scanning said recording medium with said plurality of second light 
beams in said main scanning direction (see Figs. 1 and 2 and column 4 line 60-column 
5 line 40), and said plurality of light beams belonging to each said beam subset are 
synchronously modulated by a single image signal for a single pixel so that each pixel 
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on said recording medium is recorded by a single beam subset (see Figs. 1 and 2 and 
column 4 lines 41-59), and whereby power density for recording each pixel is increased 
in response to the square of the number N (see column 6 line 34-column 7 line 40). 

Regarding claim 6, Imakawa discloses an image recorder optically scanning an 
image recording medium in a main scanning direction and a subscanning direction for 
recording an image on said image recording medium, comprising a light source emitting 
a plurality of modulated light beams from a plurality of light emitting devices arranged in 
said subscanning direction (see Figs. 3 and 4 and column 3 line 56-column 4 line 15), a 
focusing optical system focusing said plurality of light beams on a recording medium 
(see Figs. 3 and 4 and column 4 lines 4-27), and a main scanning system for scanning 
said recording medium with said plurality of light beams in said main scanning direction 
(see Figs. 2-5 and column 3 line 54-column 4 line 15), wherein said plurality of light 
beams constitute a plurality of beam subsets (see Fig. 4 and column 3 lines 56-65), 
each beam subset consists of N adjacent light beams in said subscanning direction, 
where the number N is an integer of at least two (see column 2 lines 51-56 and column 
4 lines 45-53). 

Imakawa does not expressly disclose a plurality of light beams belonging to each 
beam subset are synchronously modulated by a single image signal for a single pixel so 
that each pixel on said recording medium is recorded by a single beam subset and 
whereby power density for recording each pixel is increased in response to the square 
of the number N. 
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Venkateswar discloses a light source emitting a plurality of modulated light 
beams from a plurality of light emitting devices arranged in said subscanning direction 
(see Fig. 1 , column 2 lines 62-65, column 4 lines 6-10, 23-25, and 37-60), a focusing 
optical system focusing said plurality of light beams on a recording medium (see Fig. 1 
(18) and column 4 lines 25-26 and 55-58), and a main scanning system for scanning 
said recording medium with said plurality of light beams in said main scanning direction 
(see Figs. 1 and 2 and column 4 line 60-column 5 line 40), and a plurality of light beams 
belonging to each beam subset are synchronously modulated by a single image signal 
for a single pixel so that each pixel on said recording medium is recorded by a single 
beam subset (see Figs. 1 and 2 and column 4 lines 41-59), and whereby power density 
for recording each pixel is increased in response to the square of the number N (see 
column 6 line 34-column 7 line 40). 

Regarding claim 9, Imakawa discloses an image recorder for recording an image 
on an image recording medium, comprising a photo-generator generating a beam 
subset composed of a plurality of light beams subjected to a same modulation (see 
Figs. 3 and 4 and column 3 line 56-column 4 line 15), a focusing optical system focusing 
said beam subset on said image recording medium (see Figs. 3 and 4 and column 4 
lines 4-27), and a scanning mechanism scanning said image recording medium with 
said light beam set, wherein said beam subset consists of said adjacent light beams 
(see Figs. 2-5, column 2 lines 51-56, and column 3 lines 56-65). 

Imakawa does not expressly disclose, whereby, said beam subset is used to 
image a single pixel on said image recording medium. 
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Venkateswar discloses a photo-generator generating a beam subset composed 
of a plurality of light beams subjected to a same modulation (see Fig. 1 , column2 lines 
62-65, and column 4 lines 6-10, 23-25 and 37-60), a focusing optical system focusing 
said beam subset on said image recording medium (see Fig. 1 (18) and column 4 lines 
25-26 and 55-58), and whereby, said beam subset is used to image a single pixel on 
said image recording medium (see Figs. 1 and 2 and column 4 lines 41-59). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
as set forth by Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claims 1 , 6, and 9. 

Regarding claim 2, Imakawa and Venkateswar disclose the system discussed in 
claim 1 , and Imakawa further discloses the image recorder satisfying the following 
inequality: La <= Lb <= (N x La) where La represents the size of a beam spot, formed 
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by each second light beam on said recording medium, in said subscanning direction, 
and Lb represents the size of said beam spot in said main scanning direction (see Figs. 
5a and 7, column 2 line 52-column 3 line 2, and column 4 line 45-66). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
as set forth by Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar) as well as maintaining an 
image with uniform density even if pitch fluctuations occur (see column 4 lines 50-53 of 
Imakawa). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claim 2. 

Regarding claims 3 and 8, Imakawa and Venkateswar disclose the system 
discussed in claims 1 and 6, and Venkateswar further discloses a numerical value 
changing element for changing the number N in response to light intensity required for 
image recording (see column 6 lines 34-57), and a magnification changing element for 
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changing a magnification of said focusing optical system in response to the number N 
changed by said numerical value changing element (see column 4 lines 25-26 and 55- 
58 and column 8 lines 7-30). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
and enabling changing of light beam elements and magnification as set forth by 
Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claims 3 and 8. 

8. Claims 4-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Imakawa and Venkateswar as applied to claim 1 above, and further in view of U.S. 
Patent No. 5982553 to Bloom et al. 
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Regarding claim 4, Imakawa and Venkateswar do not disclose expressly wherein 
said spatial light modulator is a light valve with no discernible boundaries between 
adjacent modulating elements. 

Bloom discloses wherein said spatial light modulator is a light valve with no 
discernible boundaries between adjacent modulating elements (see Fig. 1). 

Regarding claim 5, Imakawa and Venkateswar do not expressly disclose wherein 
said light valve is the Grating Light Valve. 

Bloom discloses wherein said light valve is the Grating Light Valve (see Fig. 1 , 
column 2 lines 34-47, column 4 lines 48-59 and 42-45, and column 5 lines 38-60). 

Imakawa, Venkateswar, & Bloom are combinable because they are from the 
same field of endeavor, generating images using spatial modulation. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the grating light valve of Bloom with the system of Imakawa 
and Venkateswar. 

The suggestion/motivation for doing so would have been to provide a light valve 
capable of providing high resolution, switching speeds, and bandwidth (see column 4 
lines 42-45 of Bloom). 

Therefore, it would have been obvious to combine Bloom with Imakawa and 
Venkateswar to obtain the invention as specified in claims 4-5. 
Regarding claim 7, Imakawa, Venkateswar, and Bloom disclose the system discussed 
in claim 5, and Imakawa further discloses the image recorder satisfying the following 
inequality: La <= Lb <= (N x La) where La represents the size of a beam spot, formed 
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by each second light beam on said recording medium, in said subscanning direction, 
and Lb represents the size of said beam spot in said main scanning direction (see Figs. 
5a and 7, column 2 line 52-column 3 line 2, and column 4 line 45-66). 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark R. Milia whose telephone number is (571 ) 272- 
7408. The examiner can normally be reached M-F 8:00am-4:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached at (571 ) 272-7402. The fax number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Mark R. Milia 
Examiner 
Art Unit 2622 
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